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Use of This Guidebook

Guidebook Purposes 1. Before the video conference, the Guidebook provides pre-
. conference activities.

2. After the video conference, the Guidebook contains a post-
conference activity and program evaluation.

3. The Essay highlights topics discussed during the video
conference. It is followed by two sets of activities: one set
relates directly to the essay; the other set is schooi-based.

4. Finally, this Guidebook provides information about the
remaining video conferences in the series, the computer forums,
course credit, and supplementary materials that are available for
this professional development program.

~

Instructions to the Site Facilitator

Pre-Conference Before viewing the video conference:
Activities
(Allow 30 minutes.) ASK the participants to introduce themselves. If possible, have

them form small groups or pairs.

ASK the participants to complete the Pre-Conference Activities.
these activities are on page 4 and are identified by the hand/pencil

symbol.
!
!
Post-Conference After viewing the video conference:
Activities
(Allow 30 minutes.) ASK the participants to complete the Post-Conference Activity.
This activity is on page 5 and is also marked by the hand/
pencil symbol.

ASK the participants{to complete the Program Evaluation.

ADVISE participants that workshop activities have been included
in this Guidebook. These activities may be completed in schools,
state education agencies, or other educational facilities.
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NCRELSEs

The North Cemiral Regional Educational Laboratory is a nonprofit
organization devoted to supporting etforts of the educational com-
munity by bridging the gap between research and practice to pro-
vide effective instruction for all students. NCREL is primarily
funded through the Office of Educational Research and Improve-
ment of the U.S. Department of Education. NCREL and PBS
have been presenting national video conferences since 1987.

@)PBS

The PBS Elementary/Secondary Service acquires and distributes
high quality, K-12 instructional television programs; provides
professional development for educators; delivers electronic and
print information services for and about Public Television (PTV)
and education; serves as a national advocate for the use of tech-
nologies; and tracks developments in national policy for the educa-
tional television community.

The PBS Aduit Learning Service (ALS) offers college-credit
television courses through local partnerships of public television
stations and colleges. Since 1981 more than 1,500 colleges in
cooperation with 300 stations have enrolled over one million stu-
dents in ALS-distributed courses. [n August 1988 ALS launched
the PBS Aduit Learning Satellite Service (ALSS) as a direct satel-
lite service for higher education, offering a wide variety of
programming.
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OVERVIEW: PROFESSIONAL DEVELOPMENT SERIES

NCREL's Goal:
A Forum on
Restructuring Schools

The concept of educational laboratories emerged during the War
on Poverty in the 1960s. Education was viewed as crucial to anti-
poverty efforts, but the inability of policymakers, researchers, and
practitioners to communicate with one another about effective
strategies and practices was a significant obstacle to substantial
educational improvement. One of the reasons Congress created
the laboratories was to proraote dialogue about promising prac-
tices among these diverse actors. Today there are nine federally-
funded regional educational laboratories in the country working to
help educators and policymakers improve the quality of education
by applying research findings to educatiorial practice.

NCREL sees telecommunications as an effective vehicle for creat-
ing a forum on restructuring schools that brings together prac-
titioners, policymakers, and researchers so that they can ernrich
sach other’s perspectives. Telecommunications can bridge
geographic separations and create networks of common
stakeholders in restructuring efforts.

However, the satellite transmission itself does not create a forum.
How the telecommunications event is structured is a crucial factor
in determining the effectiveness of the forum. This professional
development series was designed to:

« Focus the movement for restructuring schools on the fun-
damental issues of schooling: learning, curriculum, instruc-
tion, and assessment

+ Provide opportunities for participants to interact with re-
searchers, teachers and administrators, and policymakers in
a structured thinking process

« Help apply new ideas and develop local expertise
« Promote a broad range of local and electronic networking

« Help educators prepare students to meet the new roles and
opportunities of a profoundly changed and changing society

« Provide a framework for organiz:ng what research says
about fundamental change
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Components of the
Professional
Development Series

Video Conference
Titles and Dates
(1990)

Content

Four components of this professional development series enhance
the potential for creating a national forum:

1. Video conferences
2. Computer forums
3. Print materials
4. Colleze credit

See Additional Iaformation, page 46.

1. The New Definition of Learning: The First Step for School Reform
(February 14)

2. The Thinking Cwiriculum (March 21)

3. The Collaborative Classroom: Reconnecting Teachers and Leamners
(April 26)

4. Multidimensional Assessment: Strategies for Schools (May 24)

5. Schools as Learning Communities (June 6)

6. Many Roads to Fundamental Reform: Getting Started (June 20)

7. Many Roads to Fundamentai Reform: Continuing to Grow (July 11)

8. The Meaning of Staff Development in the 2lst Century (July 25)

9. Reconnecting Students at Risk to the Learning Process (August 8)

2
.

The core message of the video series is this: A fundamental
restructuring of schools should be driven by a new vision of learn-
ing, a vision which transforms all dimensions of schooling. Thus,
the first video conference focuses on the new research on learning.
The next three video conferences discuss the cognitive and social
environments that can be created in classrooms to support mean-
ingful learning. The last five video conferences explore changes
that can be made in the social organization of schools to support
these classrooms.

o
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VIDEQ CONFERENCE ACTIVITIES

Pre-Conference Activities

Post-Conference Activity
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Pre-Conference Activities

INSTRUCTIONS TO SITE FACILITATOR: 44

ASK the audience to form groups of 3 to 5 people. GUIDE them through the Pre-Conference Activities.

Activity 1: What is the RECALL what you learned about learning as an interaction among
video conference about? the learner, the content, and the context and characteristics of suc-
(Allow 15 minutes.) cessSul learners from Video Conference 1 and Guidebook 1. Then

SURVEY the titles, subtitles, overview information, biographies,
and activities in this guide and PREDICT 4-5 characteristics of a
Thinking Curriculum. WRITE your predictions below. SHARE
your predictions with a partner or group if possible.

Activity 2: What are your WRITE your goals for viewing Video Conference 2. (Examples:

goals for viewing this to learn what a thinking curriculum is, how a thinking curriculum
video conference? differs from traditional curricula, how a thinking curriculum can
(Allow 10 minutes.) be implemented.)
[ IS
Lo
o page 4




Post-Conference Activity

INSTRUCTIONS TO SITE FACLLITATOR: ’@D

ASK the audience to form gioups of 3 to 5 people. GUIDE them through the Post-Conference Activity.

Activity: How might this
video conference help
you restructure your
curriculum?

(Allow 15 minutes.)

1.

How kas this video conference enriched or changed your
views about worthwhile curricula? To answer this question,
you and your group can IDENTIFY five major points that you
learned from the video conference about a thinking cur-
riculum. Then, WRITE how these points relate to :earning
and thinking.

Five major points Relation to thinking and leaming

(98]

DESCRIBE some things you currently do in your classroom
and school that are consistent with a thinking curriculum.

DESCRIBE strengths you might use and challenges you
migh. race in making curriculum changes in your classroom
and school. (Examples: community support, staff or ad-
ministrative support, knowledge about how learning occurs.)

Your classroom Your school

sh 8

challenges
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Essay

THE THINKING CURRICUL.UM

What Is a Thinking Curriculum?

What Are Some Guidelines Across Content Areas
That Promote a Thinking Curriculum?

Can Implementing a Thinking Curriculum Foster New Learning?

r—
M
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What Is a Thinking Curriculum?

The Characteristics of
Successful Learners
Revisited

Guidebock 1 described important characteristics of successful
learners that emerged from thsee research perspectives we dis-
cussed—cognitive, philosopbical, and multicultural. Guidebook 2
explores the ..nplications of this view of successful learners for
curriculum. Givea the importance of these characteristics for our
conception of a “thinking curriculum,” we briefly review them
here. Knowledgeable learners acquire a substantial and organized
body of knowledge which they can use fluently to make sense of
the world, solve problems, and make decisions. They can also
evaluate the limitations of their knowledge and their perspectives
on the world. Seif-determined learners feel capable and continual-
ly strive to acquire and use the tools they need to learn. Strategic
learners have a repertoire of thinking and learning strategies that
they use with skill and purpose to think about and control their
ownp learning and guide their learning of new content. Finally, em-
pathetic learners are able to view themselves and the world from
perspectives other than their own, including perspectives of people
from different cuitural backgrounds. A major goal of restructuring
in general and thinking c: :vicula in particular is to develop these
qualities in all studénts.

e
Traditional curricula dften do not promote these qualities. Current
curricula in subject areas such cs science and social studies fre-
quently attempt to cover as much content zs possible, regard ail
content as equal, and divide content into artificial categories that
bear litt!e relationship to how individuals use content in the world
beyond school. Furthermore, students’ attitudes about subject mat-
ter, and the skills and strategies they need to learn it, are rarely ad-
dressed. Often, traditional curricula emphasize isolated, low-level
skills, to the neglect of meaningful content and higher-order think-
ing, especially when dealing with .ower-achieving students.

In contrast, thinking curricula, based on “new” ways of thinking
about learning, treat both content and processes differen.ly. Con-
tent includes concepts, principles, generalizations, problems, facts,
definitions, etc. Process includes learning strategies and skills,
creative and critical thinking, thinking abeut thinking (metacogni-
tion), social skills, and so on. In the next sectior., we describe
some characteristics of a thinking curriculum.
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Characteristics of the
Thinking Curriculum

The Association for Supervision and Curriculum Development
(ASCD) publication, Toward the Thinking Curriculum: Current
Cognitive Research (1989), reviewed much of the research under-
iying the thinking curriculum. Lauren Resnick, who edited the
volume, coined the term “the thinking curricnlum.” Thinking cur-
ricula described in this Guidebook share much with Lauren
Resnick’s definition of a thinking curriculum (1989) and also
build on important characteristics of learners and the three re-
search perspectives.

The overarching characteristic of thinking curricula described in
this Guidebook is: Thinking curricula fulfill a dual agenda by
integrating content and process. Within this agenda, students
develop habits of mind with respect to learning that serve them
well both in school and in the real world.

While traditional curricula tend to teach content and process
separately, a thinking curriculum weds process and content, a
union that typifies real-world situations; that is, students are taught
content through processes encountered in the real world. Some
thinking and learning processes apply across all content areas and
all areas of life and thus are generic: for example, decision
making, problem solving, evaluating, and comparing,.

Processes may be realized ditferently in different content areas.
They answer the question, “What sort of thinking do historians (or
mathematicians, scientists, etc.) engage in as they practice their
craft?” For example, scientists hypothesize about the nature of the
natural world in such a way that they can test their hypotheses.
Historians ~:ay also hypothesize, but cannot test their hypotheses
as do scientists; rather, they depend on primary and secondary
source materials to “test” their ideas. Content is inheren. in these
examples—the processes that scientists and historians use clearly
depend on the content with which they are dealing. Students, then,
learn content and construct meaning as they employ generic and
content-soecific strategies. They acquire content as they plan,
evaluate, solve problems, make decisions, construct or critique ar-
guments, comypose essays, and so on. [n short, students acquire
knowledge in carrying out tasks requiring higher-order thinking—
they practice a craft, so to speak, as they acquire knowledge.
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1. The scope of a
thinking curriculum
promotes in-depth
learning.

2. Content and process
objectives are situated in
real-world tasks.

This 2pproach to curriculum stands in contrast to traditional cur-
ricuta. Traditional curricula, from kindergarten through high
school, expect students to master “knowledge” in school; and
knowledge is usually seen as lists of facts and definitions. A tradi-
tional curriculum does not expect students to use the knowledge
until they leave school. On the other hand, students engaged in a
thinking curriculum acquire content as they plan, evaluate, solve
problems, make decisions, construct or critique arguments, com-
pose essays, and s¢ on. At the same time, the content students
learn has the power to promote these higher-level processes. In
short, the essence of a thinking curriculum is the dual agenda.
Four characteristics emerge from this agenda. These are
elaborated below.

Important concepts and strategies need to be identified, organized,
prioritized, and taught in depth. This characteristic of a thinking
curriculum helps ciarify what it means tc be knowledgeable. A
thinking curriculum does not stnive to produce “walking en-
cyclopedias,” stuffed with facts, figures, definitions, and formulas.
Truly knowledgeable students may possess such information, but
more importantly, they possess key concepts and tools for making,
using, and communicating knowledge in a field. Knowledgeable
students have learned how to learn, how to organize information,
and how to distinguish between important and less important
pieces of information. In sum, they have a working knowledge of
a field—a tool chest for the ongoing discovery and construction of
meaning—rather than a junkyard of isolated facts.

Thus, in a thinking curriculum, students develop a deep under-
standing of essential concepts and processes for dealing with those
concepts, similar to the understanding that experts use in tackling
complex tasks in their disciplines. For example, students use
original sources to construct historical accounts; they design ex-
periments to answer their questions about natural phenomena; they
nse mathematics to model real-world events and systems; and they
writ~ for real audiences. The thinking curriculum gives students
the wols—the perspectives and methodologies—and concepts they
need to carry out these a'sthentic tasks.

Rather than focusing on simple and discrete skills, students should
engage in complex and holistic thinking. This type of thinking
reflects what individuals performing tasks outside of school do.
As Lauren Resnick has observed, out-of-school thinking about
complex tasks is: (1) situated in meaningful processes of making
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3. Tasks are sequenced
to situate holistic
performances in
increasingly chailenging
environments.

decisions, solving problems, evaluating situations, and so on, (2)
shared among individuals also involved in carrying out the task,
(3) aided by the use of tools, such as reference books, calculators,
and other technology, and (4) connected to real-world objects,
events, and situations. In addition, out-of-school thinking is often
interdisciplinary, cutting across many “school subjects.”

Other desired attributes of real-world thinking as well as a think-
ing curriculum are: orientations to problem solving and critical
and creative thinking; dispositions toward learning, including a
sense of efficacy, a desire to ponder and learn, and persistence;
and understanding and valuing multiple perspectives, especially
different cultural perspectives. In a thinking curriculum, thinking
processes with such attributes are carried out in collaboration with
students, teachers, parents, and community members using tools
and resources to perform real-world tasks. Thus, content and
process objectives can be achieved when learning tasks stimulate
complex thinking and involve true collaboration among students.

This aspect of a thinking curriculum is both difficult to understand
and express. The major point is that students should always be
engaged with a whole task. We should not ask them to learn and
practice one element of a task at a time and then to integrate these
pieces into a wihole performance. Such integration will seldom
happen as easily as we might hope. Some educators may mis-
takenly believe that young children and low-achieving students
especially must begin with the parts and gradually orchestrate
these parts into wholes.

An example should help clarify this characteristic of a thinking cur-
riculum. Summarizing is a common skill learned in school. In
conventional curricula, young students frequently are expected to
learn how to summarize by first learning each “ciep” in the sum-
marizing process. They are taught these steps one at a time.
Ample time is given to practice the first step: for example,
categorizing items or activities described in a text under a more in-
clusive label. Indeed, they may complete numerous worksheets on
categorizing. Then, the teacher may teach them a second “step;”
for example, deleting redundant information. Again, the students
practice. This approach continues until students have been taught
all the steps or subprocesses thought to be involved in summariz-
ing. In short, curriculum tends to routinize the task. Finally, stu-
dents are asked to put all these subskills together. Unfortunately,
many students cannot do this—they are stuck at the subskill level,
each of which they r.ight perform beautifully, but which they can-
not integrate into a smooth process of summarizing.

&

page 10




In contrast, in a thinking curriculum, summarizing would be con-
ceived and taught as a holistic process. Rather than fragmenting
the process, it would be taught in a context or environment in
which students can succeed. For young children, this might mean
asking them first to summarize relatively short paragraphs that
deal with information with which they are very familiar. The
teacher may also ask students to work collaboratively to suni-
marize information at this initial leaming stage. As students gain
skill and confidence in summarizing, the teacher would ask them
to summarize longer paragraphs, perhaps containing less familiar
information. In summary, a thinking curriculum always treats
tasks as indivisible wholes; variations that acknowledge the novice
status of the learner are changes the teacher can make in the en-
vironment.

Abundant research (e.g., Palirscar, 1984) inicates that all stu-
dents—including young children and low-achieving students —
can succeed with such a holistic approach. For instance,
low-achievers typically perform at a much higher level than when
taught skills in a fragmented manner. In addition, holistic learning
is much more likely to be interesting to students and to promote a
sense of control over their own leaming.

Thus, a thinking curriculum is not chopped up into isolated skills
and facts; rather, it involves the holistic performance of meaning-
ful, complex tasks in increasingly challenging environments. A
thinking curriculum promotes a sense of efficacy and confidence
in students. Materials and content are structured so that students
gradually regulate their own learning and so that leaming is al-
ways meaningful and makes sense. These goals —self-regulation
and meaningful learning—are promoted in a variety of ways in
thinking curricula. For example, a thinking curriculum encourages
students to clarify their purposes in performing a task, to assess
what they already know, and to predict what is to be learned. It
helps them highlight what is most important and thereby fosters
feelings of control over subjec'. matter. It explores students’ at-
titudes about themselves as leaincis and about learning in the con-
tent areas. It provides opportunities for students to assess
difficulties they have in learning and consider strategies they could
use to overcome learning difficulties. It stresses continuing to
work in the face of ambiguity, solving problems despite unex-
pected difficulties, and looking at problems as challenges to learn
more and better. By being engaged in curriculum in this manner,
studernts come to sce themselves as successful, capable leamners.

Lo

page 11




4. A thinkirng curriculum Educators can begin to create a thinking curriculum by first con-
actively connects content  sidering the experiences and knowledge that students bring to
and processes to school and then expanding upon and refining these experiences
learners’ backgrounds. and knowledge by connecting them to new learning. The content
and processes learned then build on students’ family, community,
and cultural experiences. The knowledge siudents acquire is mean-
ingful and applied. In addition, students are motivated to learn
when curriculum considers their experiences and the issues and
problems with which *hey are concerned as well as their patterns
of processing knowledge. The content in a thinking curriculum is
relevant to important issues and tasks in the livss of students.

When students can relate school learning to important real-life is-
sues, they are more likely to seek and value the perspectives of
others—peers, teachers, parents, community members, and ex-
perts. In so doing, they develop interpersonal competerncies for
creating and participating in dialogue with individuals who have
different perspectives and backgrounds. Thus, they not only con-
nect content to their own backgrounds, but they also learn how dif-
ferent people interpret and organize content based on their
different perspectives. As a result, a thinking curriculum builds
multicultural understanding while encouraging the philosophical
understanding of different kinds of knowledge and the limitations
inherent in attending to only one perspective on a subject. Stu-
dents will thus be better prepared to participate in an increasingly
global society. Understanding and valuing multicultural perspec-
tives emerges from dialogue in a classroom that is a community of
open and sustained inquiry.

What Are Some Guidelines Across Content Areas That
Promote a Thinking Curriculum?

Reform Efforts In response to changes in society and new research on learning,
Across the Content content-area researchers and experts from professional organiza-
Areas tions have written curriculum guidelines that schools can use to

develop a thinking curriculum. ‘These guidelines may be thought
of as frameworks for performing authentic tasks in the disciplines.

This last decade has witnessed many calls for curricular reform.
One of the first was in reading (Becoming A Nat = of Readers,

Anderson, Hiebert, Scott, & Wilkinson, 1985). O.aers followed in
mathematics, science, social studies, and language arts in general.
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Guidelines for the
Language Arts and a
Thinking Curriculum

Many strands of research support the basic assumption that learn-
ing is a meaningful activity; inceed, that learning is thinking.
Thus, ail reform efforts advocated moving away from a basic skilis
curriculum toward curriculum based on a new notion of learning
in which students engage in authentic, higher-order learning tasks.

At the same time that research indicates that educators can move
away from a traditional basic skills curriculum, changes in society
itself require higher-order leamning. Consider the following shits:

« Qur economy is shifting from a traditional industrial base to
an information and service base.

« Individuals will have a number of jobs in the course of their
careers, and those jobs are continually redefined by rapidly
advancing technology, decentralization of autkority in the
workplace, and cuanges in the norms that define the culture
of the workplace.

« Social arrangements are more fluid now—people move from
place to place, families are configured differently, and child-
care responsibilities are assumed by different individuals
both within and outside the immediate family.

« In the political realm, citizens struggle with difficult issues
related to technology, concemns for social equity in a pluralis-
tic society, and the nation’s greater interdependence with
other countries.

Successful inhabitants in such a world must make sense of large
and shifting bases of information, be flexible in adapting to chang-
ing environments, work effectively in teams, and truly understand
and value groups with backgrounds different from their own.

In sum, societal changes compel educators to create a new cur-
riculum. Advances in learning research show them how.

An important impetus for new guidelines in language arts cur-
riculum was the “new” definition of reading. This new definition,
with some variation in details, has been officially adopted by a
number of states and professional organizations. The essence of
the definition is:

O
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Assumptions About
Learning and
Language Arts

Aims for Students

Reading is the process of constructing meaning from written text.
It is a complex process requiring the coordination of information
from a number of interrelated sources. Reading is an interaction
of the reader, the text, and the context in which reading takes
place. While this definition focuses on the activity of reading,
more and more research informs us of the intimate connections be-
tween reading and writing, and, indeed, among all the language
arts—reading, writing, listening, and speaking.

Recent curriculum guidelines, such as those proposed by the
English Coalition Conference (1989}, urge schools to recognize
these relationships. The English Coalition’s guidelines include as-
sumptions about learning and language arts, aims for students, and
recommendations for curriculum, instruction, and materials.
These are summaiized below.

A major characteristic of learning is that it is active and interac-
tive. The new guidelines stress the intimate relationship between
learning and thinking and the key role of language in learning.
Both involve constructing meaning from experiences with both
print and nonprint materials and engaging in inquiry and problem
solving. Indeed, learning is thinking.

The guidelines also value diversity among students. The experien-
ces that v.udents “ring to learning may differ, but all students have
rich prior knowledge and er.periences gained in their own cultures
that enable them to learn. Schools should encourage students to
value diversity by using 4 wide variety of tzxts and nonprint
materials and by providing for social interaction in the classroom.
In fact, the guidelinzs stress that learning is a social activity. In
this diverse socia} milieu, teachers must assume new roles of
facilitating and mediating learning rather than merely imparting in-
formation as is done in conventional classrooms.

Bezause language is central in lez.ming and thinking, schools are
urged to integrate the language arts across all curriculum. If this
car be accomplished, students will be abie to use all the language
arts as a means Yor effective communication, pleasure, and reflec-
tion on their own lives and the lives of others both in and out of
school. Moreover, a language arts curriculum should promote
lifelong learning, inquiry, problem solving, and other higher-order
thinking. In addition, students should be able to think about their
own learning and to view texts from multiple perspectives.

oo
oo
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Curriculum
Recommendations

« Curriculum should be ased on a variety of research (e.g.,
child development, psycholog of language and literacy).

. Language arts should be ceatral in all school subjects.

« Curriculum should integrate both content and process.
Processes should be treated holisticaily; skills should be con-
ceived as part of holistic processes and should not be taught
in isolation.

. Thinking should be taught as part of the core curriculum,
not in isolation.

. Content should be taught as whole ideas around which lan-
guage arts can be orgznized rather than as isolated bits of in-
formation such as facts, lists of works or characters, or rote
definitions.

« Content should include a wide variety of literature from
diverse sources, such as litesature from other cultures; and
other texts, such as student writing, television, and technical
reports.

« Students should have the opportunity to explore ideas in
depth.

« Commercial materials should be used flexibly to fit a cur-
ticulum rather than take the place of a teacher-developed cur-
riculum.

These recommendations represent a dramatic shift from the cur-
ricula in many schools. Thus, they require changes in instruction,
learning activities, and materials as well as assessment. Students
need many opportunities to observe a variety of uses of language
and literacy; to interact with teachers, other adults, and peers in
classrooms that are communities of le:amners; and to engage in all
the language arts on their own. For example, students should have
books by real authors, including books by the students themselves.
readily available in their classrooms for reading on their own and
sharing with others.
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Relation of Language
Arts Guidelines to a
Thinking Curriculum

The New Standards in
Mathematics and a
Thinking Curriculum

The teaching of writing must shift from a focus on mechanics to a
goal of constructing meaning in writing both for communicating
with real audiences and for learning. Composing st.ould be taught
from a process approach. Teachers need to provide ample instruc-
tion in, and time for students to use planning, composing, editing,
and proofreading strategies. Students also need to interact with
each other and the teacher throughout the writing process.

These guidelines, based on a substantial body of research from
numerous areas, clearly reflect the characteristics of a thinking cur-
riculum as we define it. Throughout, the theme of the merging of
process and content is evident. This fusion is natural in an idea-
centered curriculum in which learning is thinking. In this regard,
the guidelines advise schools to teach processes holistically and to
abandon the isolated skills approach. Another clear theme is an
emphasis on teaching important content in depth. Students cannot
grapple with ideas unless they have time to reflect on those ideas.

The guideiines also promote situated learning. For example, they
recognize the central role of language in all human activity and
thus the importance of stressing its variety of uses across subject
areas. In particular, the stress on process writing better reflects
what real writers do. Finally, the guidelines stress students’ inter-
acting and learning with and from others. Each student can make
unique contributions to his/her own learning and the learning of
others because of his/her experiences, knowledge, and cultural
background.

The new curriculum standards from the National Council of
Teachers of Mathema’ics (NCTM) emphasize developing
students’ abilities to use mathematics in solving problems, reason-
ing, and communicating; and helping students to value mathe-
matics and to fee! confident in their ability t¢ do mathematics.
Thus, implementing these standards would encourage students to
view mathematics as an activity that everybody can uce to make
sense of the world. Five general goals cut across the K-12 cur-
riculum standards for mathematics.




Probiem Solving

Reasoning

Communicating

The NCTM proposes that problem solving should be the central
focus of mathematics education. A major reason for studying
mathematics is to hone one’s ability to solve problems systemati-
cally. Furthermore, problem solving provides real-life contexts in
which mathematical skills and concepts are learned. Mathematics
should be seen as 2 body of knowledge and a way of thinking that
is useful in approaching problems encountered in everyday situa-
tions. To promote higher-order thinking, nore problems should
be confronted for which there are alternate solution strategies and
solutions to generate and debate. In addition, problems should be
drawn from many different problem situations, and relationships
among problems should be explored. And students should model
problems in different ways—for example, by representing them in
pictures or diagrams or by acting them out with manipulatives.

As with problem solving, the focus in reasoning is not always to
find the right answer, but to make conjectures, gather evidence,
and build arguments about how to use mathematical concepts and
techniques in solviny, ;zblems, according to the Council. Reason-
ing is fundamental to creating and understanding mathematics. To
make conjectures and construct valid arguments for conjectures is
the essence of the creative act of mathematics. In building argu-
ments, mathematicians, drawing from philosophy, use both induc-
tive and deductive reasoning. Teachers can foster inductive
reasoning by creating situations where students must make
generalizations about patterns and relationships, and by identitying
common properties among objects and problems. Deductive
reasoning can be developed using logical language, such as “and,”
“or,” and “not,” and teaching the strategies of constructing
counterexamples and evaiuating alternate olutions given the
probiem’s initial conditions.

Mathematics is a language. As in any language, the ability to com-
municate requires fluency with the signs, symbols, and terms of
the language and an understanding of the rules governing the com-
bination of these in coherent expressions. The best way to acquire
the language is to use the language in problem situations in which
students read, write, and discuss mathematics. The NCTM states
that students who possess the power of mathematical language can:
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Valuing Mathematics

Feeling Confident in
One’s Ability

« Articulate their reasons for using a particular mathematical
representation or notation

« Share solution strategies and explain why one strategy may
be better than another in certain situations

« Summarize the meaning of data they have collected

« Describe how mathematical concepts are related to physical
or pictorial models

. Justify arguments using deductive or inductive reasoning

Students who can «. .. municate in mathematics frequently discuss
how mathematical conc = are captured by the symbolic
machinery of mathematics. Finally, students discuss the connec-
tions between concepts and procedures among various branches of
mathematics.

Students shouid view mathematics as a vital human endeavor that
is related to history, culture, and science. It is one of the oldest dis-
ciplines, yet it is far from a “dead” subject. Mathematical
knowledge continues to grow. In fact, the period after World War
II saw more growth in mathematical knowledge than any previous
period in history. Mathematics also continues to help other dis-
ciplines formalize their knowiedge. Mathematics is applied to the
physical and life sciences, social sciences, and humanities. Mathe-
matics, in turn, benefits from being stimulated by the probiems
these disciplines pose for mathematicians. To gain appreciation
for mathematics, high school students, for example, can think of
ways to describe and graphically represent the continuous motion
of a roiler coaster. As they continue to refine and formalize their
representation of the continuaily changing trajectory of the roller
coaster, they can come to see the need for a mathematical tool to
capture the notion of fluid and dynamic change. They are ready to
be introduced to the power and elegance of concepts in calculus,
the branch of mathematics that meets their need.

Many students (and adults who were victims of poor math instruc-
tion) regard mathematics as an activity in which only “gifted” in-
dividuals can engage. Others think of mathematics as a strictly
computational activity that can be performed entirely by com-
puters. These individuals have never been provided with experien-
ces where they feel they are creating mathematical knowledge.

20
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Relation of Mathematics
Guidelines to a Thinking
Curriculum.

Recommendations
for Science and a
Thinking Curriculum

Yet mathematics is a natural and creative activity of the human
mind in which w. all engage. All students come to school having
encountered size, shape, and order. The teacier can build on these
experiences by having students reflect on everyday experiences
with mathematical concepts, confront real-world problems that
motivate the refinement of the conce; s, and formalize these con-
cepts with increasingly powerful mathematical machinery. By
doing this, students come to feel that mathematics makes sense,
that it has a meaningful connection to their everyday lives, and
that it has a power worth accessing when trying to solve certain
problems.

The NCTM standards draw directly on the research in cognitive
sciences. The characteristics of a thinking curriculum also draw
from this research base, so it should be of no surprise that they are
similar. Throughout the standards, it is emphasized that mathe-
matics should never be taught as a set of abstract, “cookbook” al-
gorithms, but as 1 living subject striving to make sense of size,
order, and shape and attempting to craft tools that help us solve
problems. Mathematics is a language for problem solving.

The standards also articulate those core concepts on which stu-
dents should focus to be able to use this language in real-life prob-
lem solving. By bringing this focus to the mathematics
curriculum, students can engage in sustained problem se:'ing
using mathematical concepts in different contexts. Students are in-
creasingly chailenged to use the concepts in solving more and
more elaborate problemis with less and less teacher support. Final-
ly, math educasrs are encouraged to help students see that taey
are aiready mathematicians, and that they often think systematical-
ly about space, quantity, anc order in their everyday life. Mathe-
matics is simply a formal exjression and conceptual extension of
these everyday experiences.

A report released by the American Association for the Advance-
ment of Science (AAAS) makes recommendations for restructur-
ing curricula in the sciences. The report, entitied Science for Al
Americans: Project 2061 (AAAS, 1989), promotes a new view of
.ience. Project 2061 advocates that science be taught to students
not as if it were a static body of lists, facts, definitions, and for-
mulas, but as an active, ongoing social enterprise motivated by a
fundamental and universal desire to make sense cf the world. A
surnmary of Science for All Americans has recommended four
overarching goals for the science curriculum that support this view
of science.
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Understanding the
Scientific Endeavor

Developing Scientific
Views of the Worid

Project 2061 urges schools to guide students to develop an aware-
ness of what the scientific endeavor is and how it relates to their
culture and their lives. Students come to see how science, mathe-
matics, and technology often work together, each spurring the
growth of the others. They should see that an understanding of
how things behave leads to the development of technology. They
should appreciate how various natural and social sciences differ-in
subject matter and technigue, yet share the assumption that objects
and events have a constancy in pattern and structure that can be
revealed through systematic study. They should understand that
mathematical knowledge arose out of an early need for better
navigation and calculation of land areas. And they should see that
scientific knowledge is an open inquiry with a long history,
motivated by a fundamental human desire to be curious, to probe
the mysteries of the universe and life, and to gain some illumina-
tion of those mysteries in systematic study. This inquiry is fur-
thered by development of instruments that extend our capability to
hear and see phenomena in the world. Mathematics gives us a lan-
guage to carry out this inquiry. Thus, the scientific endeavor is an on-
going, human endeavor uniting science, mathematics, and technology
in extending our ability to understand and create change in the world.

Project 2061 also states that students should be able to use their
knowledge of science, mathematics, and technology to make their
world more comprehensible and more interesting. Students must
develop well-articulated views of the world based on scientific
principles and concepts. Some examples of such views include an
understanding of the structure of the universe and the evolution of
life within it. This understanding emerges from an intriguing and
incre_singly sophisticated insight that the materials and forces are
the same everywhere in the universe. Everywhere substance is
made up of atoms, and matter attracts matter through the force of
gravity. Students can use basic concepts of matter, energy, force,
and motion to understand the stars above and the earth below. Stu-
dents come to appreciate the rich diversity of life forms on earth at
the same time that they develop an understanding of the surprising
similarity of these life forms in structure and function. In addition,
the recommendations propose that students should be knovledge-
able about the general features of the planet earth, the living en-
vironment, human life and society, and technology.

page 20




Forming Perspectives on
Science

Establishing Scientific
Habits of Mind

Project 2061 notes that the social and historical nature of science
are an important pa:t of a curriculum. Students should see how .he
powerful ideas of science emerged from particular historical, cul-
tural, and intellectual contexts. Students should understand that
scientific knowledge has a history. Most of that history has been
marked by a gradual accretion of facts, but certain remarkable
episodes in this history caused us to dramatically reconceptualize
how we view the world. Students should appreciate these
episodes, what led up to them, and their si snificance for the scien-
tific endeavor and the broader culture and histocy. For example,
students shouid understand how concepiiczne of the physical world
changed from Aristotle, to Galileo, to Newton, up to Einstein.
They can role-play individuals who hold to these various concep-
tions and explain phenomena from these diverse perspectives. To
account for a rock being pulled to earth, the Aristotelian would ex-
plain how earth (the rock) seeks out the like substance of the
ground, while the Newtonian would appeal to the universal force
of gravitation. Or students could study how Chinese ideas about
astronomy differed from medieval European ideas, and reflect on
how these different perspectives imply different conceptions of
humanity’s place in the universe. Or they could study how in the
past, many great mathematicians learned math in Africa rather
than Europe. The purpose of considering these topics is not to add
yet more to an already overburdened curriculum, but to prompt stu-
dents to think critically about knowledge claims made in science.

If students are to be scientifically literate, they must possess cer-
tain scientific values, attitudes, and ways of thinking. To develop
these, Project 2061 urges schools to help students internalize
values inherent in the scientific endeavor. These values include 1)
a respect for the use of evidesce, 2) an appreciation of logical
reasoning in crafting scientific arguments, 3) honesty and curiosity
in conducting scientific inquiry, 4) openness to ideas that chal-
lenge old ways of viewing and explaining the worid, and 5) heal-
thy skepticism about current scientific claims and arguments.
Students should form balanced and well-reasoned beliefs about the
social benefits of the scientific endeavor.

Students should also develop a positive attitude toward leaming
science, according to Project 2061. Their attitudes should affirm
their capability to make sense of the world through science, high-
light the importance of accurate measurement and precise instru-
ments in producing sound scientific knowledge, and value critical
thinking.

20
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Relation of Science
Guidelines to a Thinking
Curriculum

Guidelines for Social
Studies and the
Thinking Curriculum

Finally, the guidelines recommend helping students develop scien-
tific ways of thinking. This requires honing skills in observation;
analyzing data; synthesizing this information by using scientific
ideas; organizing data in tables, graphs, and diagrams; and com-
municating one’s conclusions both orally and in writing.

There seems to be a rather clear relationship between the charac-
teristics of a thinking curriculum and the guidelines from Project
2061. The guidelines are patently directed at higher-order out-
comes in science, as revealed in verbs such as “understanding,”
“forming perspectives,” “thinking critically,” and so on. In fact,
these higher-order thinking processes are the means by which con-
tent is acquired, used, and infused with meaning. A teacher might
choose to teach Chinese views of astronomy as a way for students
to see that scientific activity is common to all cultures and that a
culture will influence how scientific knowledge develops. The
guidelines also articulate organizing principles and key concepts,
such as evolution and energy transformations, that students should
be able to use to develop scientific views of the world. Indeed,
these core concepts enable students to think meaningfully about is-
sues and problems in science. In addition, Project 2061 insists
that scientific habits of mind cannot be established unless students
engage in the real-life task of posing a question, designing an ex-
periment to address the question, and synthesizing the information
gathered to develop a defensible answer. Finally, the Project 2061
report, Science for All Americans, suggests that students see the
scientific endeavor as a fundamental human impulse to explore the
environment. Hence, educators should build on the experiences
that stucents bring to class; help them articulate what conceptions
they already have of the natural world; and provide them with real-
life, structured experienccs where students can rethink or even
restructure their conceptions in the face of new evidence and new
explanatory ideas.

Because social studies combines the fields of history, geography,
and the other social sciences, and draws much of its content from
the humanities, it deals with issues that are especially vulnerable to
shifts in the winds of national mood and political climate. Con-
cerns about the meager knowledge that many students have of his-
tory and geography have further fueled the debate about what
social studies curricula should encompass. But there have been
recent attempts to articulate a balanced approach to the social
studies. An approach consistent with a thinking curriculum would
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Understanding One’s
Role in Democratic
Society

help students think more clearly about current issues confronting
them and their world and also explore the past and other places,
thereby helping them expand their perspectives on today’s issues.
As students build knowledge of history and geography, they can
use this knowledge to inquire more deeply into the origins and
dimensions of present problems. Students can generate questions
about society and seek out answers by exploring what is distant in
time or place or culturally different. In this way, a historian’s
habits of mind are cultivated, bolstered by familiarity with prob-
lem-solving processes in the social sciences, and undergirded by
conceptually-based, well-organized knowledge drawing from his-
tory, geography, and civics.

This approach is advocated in Charting a Course: Social Studies
for the 21st Century, a report on curricular reform in the social
studies i: wued by the National Commission on Social Studies in
the Schools. This commission has recommended that social
studies curricula for the 21st century embody a number of charac-
teristics. Some of these characteristics are highlighted below.

The Commission stresses that social studies in a thinking cur-
riculum should help students acquire a number of attitudes. Stu-
dents gain an awareness of their roles as individuals and as
members of a society. Students come to understand the respon-
sibilities these roles entail, especially in a pluralistic democracy.
Respect for the richness that cultural and individual diversity
brings the nation and the world should be devei. , ed through civic
understanding and global awareness. Students attain a profound
sense of connection to others in the past and across the globe by
identifying common democratic passions and concems. Students
studying the American Revolution understand varinus manifesta-
tions of human strivings for basic rights —in American colonists,
students protesting in Tiananmen Square, and Nelson Mandela and .
his followers in South Africa. Students see connections between
ule actions of radicals in the French Revolution and recent execu-
tions in Romania. Finally, students develop respect for themselves
as participants in a democratic society when they are given real op-
portunities to render community service or solve social problems
within the school or classroom. Students involved in a thinking
curriculum for social studies see themselves as active and respon-
sible members of a community, society, and a “global village.”




Building on Core
Integrative Topics
Throughout the Social
Studies Curriculum

integrating Concepts
From the Social Sciences
With History and
Geography

To develop the viewpoint and strategies of one conducting social
inquiry, students need to focus on core integrative topics in depth.
A social studies curriculum should be consistent and cumulative in
treating these topics in depth and over the entire K-12 school ex-
perience. The Commission suggests some of the following topics
and concépts: (1) Social studies can develop an international
perspective by having students study other places and by provid-
ing multicultural perspectives. Students should understand the
many ways in which groups, communities, and nations evolve, cre-
ate, and modify rules to structure social interactions. (2) The con-
cept of community should be explored in all its various
manifestations. Portraits of communities from the past and across
the globe, as well as investigations of their own neighborhood
communities, can deepen students’ understanding of the origins,
purposes, and variety of communities. (3) Students should
develop increasingly sophisticated models of the physical and so
cial worl&%ch lcarning experience should be located in space
with glopes and maps, and located in time with notions of genera-
tions, eras, and periods. Students then develop a muatrix of time
and place that will help the'n make connections between history
and geography. (4) The important concept of culture can be

developed by considering ethnic diversity and the various ways
culture is embodied in artifacts and events, such as holidays, art,
music, literature, and bedies of knowledge. For example, students
can learn how the Chinese use an abacus to perform calculations
and how ancient Arabs developed our current number system
based on the abacus.

To keep the study of history and geography from focusing ex-
clusively on memorizing dates and capitals, the Commission urges
that concepts and understandings from political science,
economics, sociology, anthropology, and the other social sciences
be integrated throughout the social studies curriculum. Studerts
should develop a firm understanding of the concepts, principles,
and methodologies ot the social sciences so that they have the
tools to construct meaning in history and geography. These tools
include strategies for acquiring, organizing, and using information,
as well as relating knowledge acquired to interpezsonal relation-
ships and social participation. Students should know how to
generate and synthesize data on social phenomena, how to find
primary sources, and how to search information bases. In addi-
tion, the Con.mission states that students need to:
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Dueeply Exploring
Cuitures and Major
Civilizations Other Than
the United States

Developing
Interdisciplinary
Perspectives on Topics
in Social Studies

« Think critically about the reliability of information sources

« Give meaning to the gathered information by forming con-
cepts

« Develop arguments that explain patterns in data

« Represent probleins and issues (often by presenting infoima-
tion visually through graphs, maps, diagrams, and tables)

« Make informed decisions about historical events and current
poiicies

« Reflect on how they have thought through a social issue and
the possible limitations of their methcdology and conceptual
framework

Finally, students should be able to use their knowledge and beliefs
to inform actions in their personal and social life and in com-
'munity and political participation.

~—
In this time of greater interdependence in the world, it is especially
important, according to the Commission, that students develop un-
derstandings of other civilizations. The point is not to cover all
major civilizations superficially, but to look at selected civiliza-
tions in depth to cultivate genuine understanding of the history,
geography, values, and ways of a people. In addition, students
develop a heightened awareness of their own heritage, values, and
behavior when they see similarities and differences among other
cultures and civilizations. This awareness can promote multicul-
tural leaming in the classroom and teyond.

The content of social studies curriculum offers abundant oppor-
tunities to make connections between the humanities and the
natural and physical sciences as well as among the social sciences.
The human adventure extends to all these areas. People produce
knowledge and express their human desire in the context of a par-
ticular culture and historical period. Thus, any field of human en-
deavor—science, mathematics, literature, music, dance, art—can
be seen from the perspective of the time and piace in which it was
undertaken and its course of development over its history.

33
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Using Knowledge From
Social Studies Actively to
Confront Vital Questions
and Issues

Relation of Social
Studies Guidelines to a
Thinking Curriculum

Content knowledge from the social studies should not be rugarded
as fixed knowledge to be memorized, but as the means through
which open questions about society can be explored. Teachers can
challenge students to expiore the historical origins of any current
problem or issue, to see the connections between how that prob-
lem or issue is addressed by our society and how the same issue is
addressed by societies distant in time and space, and to pursue
how this study might help us think more innovatively about solu-
tions to societal problems.

The relaticn of these recommendations from the National Comm’s-
sion on Social Studies in Schools to the characteristics of a think-
ing curriculum is clear. The recommendations emphasize helping
students construct meaning in history and geography by employ-
ing the methodologies and concepts of the social sciences. The
recommendations repeatedly emphasize the importance of resist-
ing the push for coverage; instead, they recommend in-depth study
of selected civilizations to explore themes such as culture and com-
munity that 1 ¢ across the social sciences. Consistent with the
characteristic of conteni objectives situated in real-world tasks, the
recommendations also insist on using content to address open is-
sues and vital questions in the lives of students. The Commission
insists that social studies curniculum have continuity and that this
continuity derive from core concepts that are treated in more and
more complex ways as the students move from kindergarten to
high school graduation. Finally, the Commission suggests that
these core concepts be tied to what is familiar to stidents and then
be expanded to large: and unfamiliar contexts.

Can Implementing a Thinking Curriculum Foster New Learning?

The different curriculum standards reveal a common spirit. Over
and over again, these professional organizations admonish tradi-
tional models of education for emphasizing memorization, and
decry their push to cover content at the expense of deep concep-
tual understanding. Instead, the reperts regard learning as the ac-
tive, goal-directed construction of meaning. All emphasize
in-depth learning; learning oriented to problem solving and
decision making; learning embedded in real-life tasks and ac-
tivities for thinking and communicating; and leamning that builds
on students’ prior knowledge and experiences.
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Fundamentali

Restructuring in
Urban and Rural
Contexts

Implementation of the new standards in schools would help to
develop students who are successful learners—leamners who are
knowledgeable, self-determined, strategic, and empathetic. By
focusing on core concepts and treating them in depth, students ac-
quire a firm conceptual base for organizing the content they learn
into coherent knowledge structures. By emphasizing th2 connec-
tion to their own experiences and attitudes, the guidelines, when
implemented, would validate students’ experiences and nable
them to become competent-“knowledge workers” in the various
disciplines. By uniting process and content, studenss learn the
."strategies they need to acyuire, produce, use, and ~ommunicate
knowledge. And, finally, by looking at the subject areas from mul-
tiple personal, cultural, and historical perspectives, students
develop empathy for the experiences, feelings, and world views of
others. :

The new definition of learning can serve as the framework for
restructuring a curriculum. By using a new school-based defini-
tion of learning, drawn from the research-based definition
presented in Guidebook 1, all members of a school community
and its broader community czn develop a common language for
curricula reform. Sharing this language will help build a com-
munity of individuals who have a common framework for cur-
ricular reform. They will have a basis for rethinking, as a
community, the content and imtent of the curriculum.

In addition, all professionals in the school wilf come to see that the
reforms in their own disciplines—whether it be language arts,
mathematics, science, or social studiecs—have a comnmon basis,
since all reforms are guided by a common research base and con-
ceptual framework for learning. Thus, they can make curricular
changes as a community, and they also can have common ground
for interdisciplinary efforts. The characteristics of a thinking cur-
riculum will become part of the school mission that the school as a
whole and its community formulate in collaboration.

Rural and non-rural schools may engage in the process of fundamen-
tal restructuring in very different ways. Below are descriptions of
two schools that illustrate these differences. Staff from both schcols
are featured in Video Conference 2.




Urban Example

East St. Louis Public Schools, IL

Fredrick Birth, science coordinator for the East St. Louis schools,
developed a science curriculum to solve serious social and academic
preblems in that district. The students did not have adequate prior
knowledge to understand the science textbook and were unable to con-
duct the experiments in them. Consequently, students’ already
limited science experiences were not being addressed. Many teachers
were reluctant to use the texts because they did not have adequate
time in their crowded carriculum to provide the background
knowledge students woul: aced to understand the concepts and ex-
periments. In addition, inany elementary teachers had limited ex-
perience in teaching science. This situatin was reflected in students’
very low science scores on the California achievement test. Students
graduated without the skills they would need for technical jobs.

Mr. Birth’s approach reverses the order of science instruction typical
in some schools. He developed laboratory centers in which students
first engage in hands-on activities, especially experiments, and then
lea:n the concept involved either by listening to teacher explanations,
inferring the concept themselves, or reading about it in a text. Cur-
rently, there are six teachers and twelve centers. Each teacher is
responsible for two centers. Students who attend are those most in
need of science literacy. They spend two to three days, 30-40
minutes per day at their center. They learn all aspects of science over
a year (e.g., biology, chemistry), but with no time constraints for any
one element. In addition to a hands-on approach, the curriculum stres-
ses scientific habits of thinking—observing, hypothesizing, planning
an experiment, reaching a conclusion—acd helps students make con-
nections between science concepts and processes and their own lives.
For example, students hypothesize what will happen if they use drugs,
observe effects of drugs on people, and reach conclusions about
taking drugs. Parents are encouraged to participate in the program
and have become enthusiastic about their children’s participation in
science fairs. Students’ who participated in Mr. Birth’s uxperimental
program saw not only dramatic increases .a their science scores on
the California test but in their motivation and self-confidence. It is ex-
pected that the achievement of students in the program now will also
increase. Teachers, too, have benefited. They meet regularly to share
ideas and problems.
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Rural Exampie

This program exermnplifies a thinking curriculum within a content
area. Students learn science concepts and processes in depth
without the limitations inherent in “covering contcnt.” They
engage in science authentically and holistically, as real scientists
do. The approach—examining and puzzling about natural
phenomena and then inferring concepts that explain phenomena—
reflects the sort of processing these students are familiar with.
Finally, students learn how science can inform their own lives and
how it can help ther.: make decisions about issues they face out of
echool.

Deer River Public Schools, MN

Deer River is a rural community in Minnesota where more than 50
percent of the student body come from low-income homes. In ad-
dition, Native Americans represent 30 percent of the population.

In an effort to help students deal with our changing socis.ty and to
value and understand cultures other than their own, specifically the
Ojibwe culture, four teachers in the district are developing a tech-
nological, multicultural curricular strand. Other cultures common
in the area will be studied in the future. The four teachers received
support to develop the curriculum when they were named
Christa McAuliffe Fellows by the National Foundation for the Im-
provement of Education.

The Ojibwe people are involved in developing the curriculum.
They are identifying aspects of their culture—artifacts, history,
government, custorrs, and so on—that are important for students
to learn as well as misconceptions the curriculum should help dis-
pel. In addition, Ojibwe people will interact directly. Students
will interview the Ojibwe people and visit them as they work. The
community’s White Oak Society is constructing replicas of
Ojibwe villages where students can learn about the Ojibwe culture
in its authentic state. Such an in-depth focus on a whole culture
quite naturaily will involve interdisciplinary learning. In addition
to learning important social studies concepts (e.g, factors that
make up a culture, importance of getting along with other people),
students will have many opportunities to develop language arts
skills through interviewing, writing and interpreting their inter-
views, and learning traditional Ojibwe stories. They will be able
to learn some math concepts and skills through Ojibwe counting




games, and some science concepts as they learn about native
plants, herbal medicine, and the like. They can learn design con-
cepts by studying Ojibwe art. With help from teachers, students
will develop hypertext (combination of video, disc, computer infor-
mation, and word processing technologies) that will become a
learning resource studeats both create and use. High-school stu-
dents will learn sophisticated video technology so they can
videotape both the interviews and the Ojibwe people in various set-
tings.

This multicultural curriculum richly embodies the concepts of a
thinking curriculum. It fuses content and process. Students will
engage in processes such as analyzing data from interviews as a
way to understand what they have learned about Ojibwe culture.
Students will learn about the culture in depth by interacting with
and observing Ojibwe in their natural context. Such experiences
are an authentic model for learning about any culture; as such the
curriculum will be situated in the real world. In addition, students
will perform holistic tasks such as interviewing, analyzing data,
drawing conclusions about what they observe and write about their
experiences, making decisions, and so on. Finally, the content will
make connections to and build on students’ prior knowledge by
focusing on a culture close to home and by connecting math,
science, language arts, and social studies to real-world embodi-
ments of concepts in those content areas.




ESSAY ACTIVITIES

P, P~
e ~

What Is a Thinking Curriculum?

What Are Some Guidelines Across Content Areas
That Promote a Thinking Curriculum?

Can Impiementing a Thinking Curriculum Foster New Learning?
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What Is a Thinking Curriculum?

Activity: What is your PART A: This activity should be done with other teachers who
teach in the same curricular areas you do. BRAINSTORM and
DISCUSS rich examples of curriculum that embody the four char-
acteristics of a thinking curriculum. WRITE them under each char-
acteristic. One example is given.

vision of a thinking
curriculum?

1. sccpe: in depth

b.

3. connections: linking
content and students’

2. objectives:
real-world tasks

a. history students survcy
senior citizens and comparc
their surveys to examinc
validity questions related to

primary sources
b.
A THINKING
CURRICULUM:
A dual agenda:
Content and Process
a.
b.

4. sequence: holistic
tasks, increasing challenge

background cxperiences

and cultures

PART B: WRITE a sequence of three objectives that reflect the
four characteristics of a thinking curriculum. Your objectives
should also aim to develop learners who are knowledgeable, self-
determined, strategic, and empathetic.




What Are Some Guidelines Across Content Areas That
Promote a Thinking Curriculum?

Activity: How can you PART A: Choose one of the "~llowing tasks:
promote a thinking

curricuium in your

school?

1. Selecta unit you have taught that aiready reflects guidelines in
your curricular area or the characteristics of a thinking cur-
riculum (if your curriculum guidelines were not in the
Guidebook). WRITE how your unit reflects these things.

2. Select a unit you have taught that you would like to improve
so that it reflects guidelines in your curricular area or the char-
acteristics of a thinking curriculum (if your curriculum
guidelines were not in the Guidebook). WrITE how your unit
could reflect these things.

Develop a new unit that reflects guidelines in your curricular
area or the characteristics of a thinking curriculum (if your cur-
riculum guidelines were not in the Guidebock). WRITE how
your unit will reflect these things.

(93]

How my unit reflects the new guidelines in my curricular area (or the characteristics of a think-
ing curriculum).




PART B: ANSWER the following questions:

1. How does my unit promote students’ social skills?

2. How does my unit build on the strengths of students’ cultures
(experiences and artifacts)?

S)J

How does my unit promote students’ motivation and self-
regulated learning?
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Can Implementing a Thinking Curriculum Foster New Leaming?

Activity: How can a ANSWER the following questions.
thinking curriculum help

students and school staft

change?

1. Inwhat ways can a thinking curriculum help students succeed
in the roles and tasks they will meet in our changing society?

2. In what ways can a thinking curriculum promote new learning
and new roles for teachers and other school staff?
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SCHOOL-BASED ACTIVITIES

Activity 1: Preparing for Change
Activity 2: Getting Started
Activity 3: Continuing to Grow

Note: The activities in this sccuon are sequenced to address different levels of involvement in the restructuring
process. Begin by sclecting the activities best suited to your school.

Q 4 page 36




E

Activity 1: Preparing for Change

Part A: How does your An important first step in chenging curriculum is to COMPARE

current curriculum reflect  and CONTRAST each curricuiar area in your school or district

the new guidelines? with the new guidelines (or the characteristics of a thinking cur-
riculum).

New curriculum guidelines/
Your curriculum Characteristics of a thinking curriculum

Language Arts/
English

Math

Science

Social Studies

Foreign Language

Physical Education

Industrial/
Home Arts
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Part B: Overall, how
would you summarize the
status of each curricuium
area in your school?

A next step in preparing to restructure your curriculum is to
DECIDE, based on your analysis in Part A, the extent to which
your curriculum needs restructuring. Answer the questions below
as a model for each curriculum area.

1. What strengths does your curriculum have?

2. What weaknesses does your curriculum have?

(93]

Are there any missi ?

4. To what extent does your curriculum reflect the new
guidelines (overall)? Or, for curriculum areas that do not have
new guidelines reported here, to what extent does your cur-
riculum reflect a thinking curriculum?
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5. In what ways does your curriculum teach the socjal and inter-
personal skills necessary for the roles and tasks of a changing
society?

6. In what ways does your curriculum build on the strengths of
the students (their experiences and culture)?

7. In what ways does your curriculum provide for student
motivation and self- learning?

8. In what ways does your curriculum prepare students with the

knowledge and strategies they will need to meet the needs of a

changing society?

Q page 39
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Part C: What decision
will you make hased on
your analysis of your
curricuium?

A next step in preparing to restructure your curriculum is to
DECIDE, based on your analysis in Parts A and B, the extent to
which your curriculum needs restructuring. Possible decisions that
you may use as starting points for discussion are listed below.

Our curriculum is almost entirely supportive of our vision of
learning and is, therefore, a good example of a thinking cur-
riculum. We do not need to restructure. We may be able to

help other schools in their restructuring process.

. Some areas of our curriculum need restructuring; some do not.
. Almost all areas of our curriculum need restructuring.

. We will begin changing our curriculum by tackling the area

where problems are most serious.

. We will begin changing our curriculum by tackling the area

where there are few problems. This will give us practice and
experience that will be helpful when we restructure more
serious areas.

Your decision about restructuring your curriculum:

Curriculum areas (if any) to restructure:

Y




What will be your plan for
restructuring?

Activity 2: Getting Started

In the Preparing for Change activity, you made a general decision
about whether to restructure and where to begin. In this activity,
you will PLAN how to carry out that decision.

(93]

A first step in initial planning is to SET GOALS for specific
changes that you will make to ensure that your new curriculum
reflects your vision of learning, the general characteristics of
thinking curriculum, and current content-area guidelines.

The next step is to PLAN for practical issues. Who will be
responsible for making change? What sequence will they fol-
low? What resources do they have available or might they
need to obtain? What materials and practices are in place that
will facilitate change? How will curricular changes affect
other dimensions of your school (e.g., instruction, assessment,
staff hierarchy, etc.)? What potential problems might you need
to overcome?

Finally, you need to consider how you will EVALUATE the
changes you will make. How will you know your changes do
indeed promote a sound vision of learning, embody a thinking
curriculum, and exemplify new curriculum guidelines?
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a. Who will be responsible?

Which people? (e.g., teachers, pareats, studeats, administrators, com-
munity leaders, consultants)

How many?

What degree of autonomy will they have?

O

b. What is the sequence of tasks?

Order of tasks and intermediate deadlines

Final deadline

¢. What materials and practices do we now have that will facilitate change?

Textbooks
Tradebooks
Nonprint materials (e.g., computers, television, laboratory equipment)

Content area teams




d. What resources are available or do we need to obtaix, if possible?

* Money
* Time

« Staff deveiopment (c.g., attending NCREL video conferences)
» Consultants

* Other restructuring schools to contact

* Video conference materials (videotapes, guidebooks)

* Content area guidelines

« Publications (e.g., those listed in the Bibliography of Guidebook 2)

e. How will curricular changes affect other dimensions of our school?
*» Potential changes in instructional practices
* Assessment practices
+ Staff development, staff release time
» State mandates

» Students-at-risk and other special populations

ERIC —




f. What problems might we need to overcome?

.* Lack of parent and general community support

« Imbalance of changes in one curricular area and “no” changes in other
curricular areas (during transition)

* State mandates

 Staff resistance to change

 Lack of alignment of curriculum and assessment
* Lack of time to initiate change

g Dealing with the tensions in the thinking curriculum (depth vs. breadth,
content and process, lower order vs. higher order)

Step 3: Evaluation

a. What are some indicators that our restructuring efforts are valid, extensive,
and effective?

* Meaningful learning

b. What are some methods for evaluating the validity, extent, and effectiveness
of our restructuring efforts?

* Standardized tests (will they be adequate?)
+ New assessment instrument

* Case study

* Survey (parents, students, teachers)

* Professional evaluation

* Ideas from Video Conference 4 (e.g., student portfolios)
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Activity 3: Continuing to Grow

How can you maintain Often, restructuring efforts get started with lots of energy and com-
your restructuring mitment, but “lose steam” in the long term. CONSIDER the
efforts? problems below that might tend to inhibit ckange.

1. How will you get the various constituents of schools to have
ownership in the restructuring plans? (Example: Parents,
school board members, community members.)

2. How will your school help the various constituents to internal-
ize the values and ideas in the restructuring process ir the face
of staff mobility, lack of adequate resources, and other difficul-
ties? -

3. Given that society and schools are in a period of rapid change,
how can your school revise its plans as these changes occur?

4. What other barriers to long term change could you anticipate
in your schools, and what measures could you take to avoid
them or address them?
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ADDITIONAL INFORMATION

Program Descriptionis  i. The New Definition of Learning: The First Step for School

Reform - The point of departure in thinking about restructuring is
to consider a new definition of learning based on recent research in
cognitive sciences, philosophy, and multicultural education. Posi-
tive attitudes toward learning, toward oneself, and toward others; a
strategic approach to learning; and self-regulated learning are key
goals emerging from this research, While these perspectives build
on earlier approaches to active learning, they are “new” in contrast
to traditional models of schooling. Also, it is especiaily important
in our changing azd changed society to promote meaningful leamn-
ing among all students. The vision of meaningful learning
developed for a restructured school will determine the curriculum
objectives, classroom instruction, assessment, and the social or-
ganization of the school.

2. The Thinking Curriculum - If students are to engage in mean-
ingiul learning, numerous curricular issues must be addressed. A
dual agenda must be implemented focusing both on enriched con-
tent aud expanded notions of higher order thinking. Otherwise,
students will learn isolated skills and facts as ends in themselves.
If schools are to become communities of scholars, collaborative
learning and the interpersonal skills needed to support it must be-
come part of the curriculum. Activities to develop self-regulated
learning and motivation must become part of the curriculum for
students of all ages 2ad abilities, but especially for students at risk
and younger studenis. Finally, higher-order thinking and reason-
ing must pervade the <urriculum from K-12.

3. The Collaburative Classroom: Reconnecting Teachers and
Learners - If there are profound changes implied from the new
definition of learning for what students learn, there are equally
serious consequences for the roles of teachers in the classroom.
Teachers will need to facilitate, mediate, model, guide, assist,
share, listen, and adjust the amount of support provided.
Moreover, many teachers will need to develop strategies for teach-
ing diverse students within heterogeneous classrooms.




4. Multidimensional Assessment: Strategies for Schools - If
the curriculum is to change, the current debate over the usefulness,
or uselessness, of standardized te.. is likely to be intensified. It
makes little sense to redesign curricula to teach for understanding
and reflection when the main assessment instruments in schools
measure only the assimilation of isolated facts aud effective perfor-
mance of rote skills. Alternative assessment methods must be
developed to evaluate and increase the capacity of learners to
engage in higher order thinking, to be aware of the learning
strategies they use, and to employ maltiple intelligences. Alterna-
tive modes of assessment are valuable both to stidents in promot-
ing their developmeat and to teachers in increasing the
effectiveness of their instruction.

5. -Schools as Learning Communities - In schools that are learn-
ing communities, students’ learning and teachers’ instruction use
the community and its resources. I[n addition, the schools promote
learning as a lifelong activity for all citizens. As a result, com-
munity members increasingly spend more time in schoois to learn,
provide support services such as tutoring and teaching, and par-
ticipate in school life. More and more, schools of the future will
be places where administrators and teachers learn and work col-
laboratively. Schools as learning communities may also mean
working with local businesses and agencies to provide increased
support services to help students and their families become better
learners.

6. Many Roads to Fundamental Reform in Schools: Getting
Started - Teachers and administrators who form learzing com-
munities reflect as a group on schooling and learning — they
probe their assumptions about learning, they debate what they see
as essential in the educatinnal experience, and they build consen-
sus on what visi~ : of learning will undergird their school’s mis-
sion. Initiating a broad-based dialogue comparing learning that
should occur to learning that is actually occurring is a first step in
getting started. A broad-based dialogue includes community mem-
bers, parents, teachers, administrators, and students. In furthering
the dialogue, participants should pursue the implications of their
new definition of learning for all dimensions of schooling — c.:-
riculum, instruction, assessment, school organization, and comn-
munity relations.
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Computer Forums

7. Many Roads to Fundamental Reform in Schools: Continu-
ing to Grow - If all participants in this school community are suc-
cessful learners, then they know that the process of learning is
ongoing and iterative. They know that schooling and learning are
driving concepts that must be repeatedly developed in their mean-
ing. Participants are continually learning and re-learning what the
mission of the school is, what the vision of learning should be,
how to realize this vision, and the many subtle ways the vision is
impeded by organizational and attitudinal constraints. Formative
evaluation of the restructuring process becomes “business as
usual” for the school.

8. The Meaning of Staff Develoepment in the 21s

Traditional roles of staff development for teachers anu

focusing on one-shot events are as outdated as traditiona® . 3
of learning. Therefore, a major task of the restructuring imuveinent
is to align models of staff development with new visions of learn-
ing to allow teachers and administrators to plan together sustained,
high-quality staff development programs. Video Conference 8
focuses on developing new roles for teachers and administrators
based on research on expert teaching and staff development.

9. Reconnecting Students at Risk to the Learning Process -
New visions of learning suggest that students who are academical-
ly at risk have been largely disconnected from the process of learn-
ing by segregation into poorly coordinated and impoverished
remedial programs emphasizing drill on isolated skills. Research
indicates that such students can he reconnected to the learning
process by training regular classroom teachers to use teach-
ing/learning strategies which are successful for students in
heterogeneous classrooms and by providing them with dynamic as-
sessments and highly enriched leaming environments. Video Con-
ference 9 highlights successful programs.

Much of the value and excitement of participating in this video
series arises from the opportunity to interact with presenters and
share in the national dialogue on restructuring. Indeed, this
dialogue is a primary goal of this professional development series.
Yet, there is only so much time available to engage in such
dialogue during each video conference. To participate in the con-
tinuing dialogue after each video conference, viewers can access
LEARNING LINK, a computer conferencing system.
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Who Will Be Available to
Address Questions and
Comments?

What Do | Need To Use
LEARNING LINK?

This system was developed for public television to increase the im-
pact of distance learning. Using this system, members can:

. Ask presenters questions for one month after each video
conferenc. *

. Talk to each other to share expesiences, help solve
probiems, learn about resources, and ask for assistance

. Participate in “djscussion groups” organized around
specific topics such as the thinking curriculum

« Access calendars for events related to restructuring and
teaching for thinking and understanding

. Access new information pertinent to the video series such
as news items, alerts, and announcements of new pr-lica-
Jons

« Search user’s communications for information and commen-
tary on specific topics such as assessment

« Survey what others think about a given issue

+ Access large documents that NCREL enters into the system
(e.g., articles and annotated bibliographies)

« Exchange strategic plans with others-

NCREL and PBS have asked the presenters if they, or their staff,
can be available for approximately one month after each video con-
ference to answer additional questions. While we do not expect
that all of the presenters will be available, we anticipate that there
will be some from each conference in the series. A full-time con-
ference moderator will be available from Indiana University at
Bloomington. This person will be able to answer questions per-
taining to all aspects of restructuring as well as to respond to tech-
nical questions and facilitate conference dialogue.

Ali you need to apply is a microcomputer (any brand), a modem
and telecommunications software such as Apple Access 2, Apple
Works, Procomm, and Red Ryder.




How Much Does
LEARNING LINK Cost?

Materials

Regular account membership is $189.00 for 20 hours of access to
the system. However, DataAmerica and IBM have partially un-
derwritten the cost. The first 2,500 people to register will pay only
$95.00 for 15 hours. Of these special $95.00 memberships, 1,500
will be reserved for persons in the NCREL region. Memberships
will be processed first-come, first-served. For information,

phone: or write:

Erica Marks IntroLink

IntroLink Leamning Link National Consortium
(212) 560-5868 356 W. 58th St.

9:30-5:30 EST New York, NY 10019

Note 1: While there may be nominal local connect charges, there
will be no additional fees for long distance usage for hours of ser-
vice purchased. This is true whether you pay $189.00 for 20 hours
or $95.00 for 15 hours.

Note 2: Members currently using LEARNING LINK service do
not need to apply. They are already eligible to participate in the
service for this video series through their local LEARNING LINK
system. For information, watch for announcements in your bul-
letin boards.

Remember: You must already have a microcomputer, a modem,
and telecommunications software in order to access LEARNING
LINK. ’

Video Conference Guidebooks include pre- and post-conference
activities as well as other activities for various workshops. Ac-
tivities are customized for different levels of knowledge. Some ac-
tivities are introductory; others are more advanced. Each
downlink site will receive one camera-ready master copy free of
charge for focal reproduction as part of the licensing airangement.

Selected Readings include reprints of various articles and other in-
formation for each video conference. We have created a flyer, in-
cluding an order form, for you to distribute. This form can be
found at the end of this book. Two volumes of Selected Readings
will be available for $15.00 (plus shipping) each from:

Zaner-Bloser, Inc. (800) 421-3018
Customer Service 8:00 am - 4:30 pm EST
1459 King Avenue Fax: (614) 486-5305
P.O. Box 16764

Columbus, OH 43216-6764
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Course Credit
Information

Local Invoivement

Inside the NCREL
Region

Outside the NCREL
Region

In the NCREL region (Illinois, Indiana, Iowa, Michigan, Min-
nesota, Ohio, and Wisconsin), the National College of Education
will offer two graduate hours of credit to:

- Groups of students using an approved on-site facilitator;

. Individuals employing instructional services by telephone

For more information about credit in the NCREL region, please
call Sonja Clary, Associate Dean for Off-Campus Programs, (708)
475-1100, ext. 2335.

In the fall of 1990, PBS Adult Learning Service will offer Restruc-
turing to Promote Learning in America’s Schools as a telecourse.
For information, please call (800) 257-2578.

NCREL has identified local teams from each of its seven states to
assist in implementing the video series. Teams include people in
these areas: media, staff development, curriculum and instruction,
and rural and urban education. Each team has developed its own
implementation plan. Local PBS stations throughout the region
will also be a part of the local outreach.

You may want to generate activities similar to those in the NCREL
region. Some suggestions:

« Your school or agency can provide immediate commentary
and analysis at the local site after each video conference.

. Local colleges or universities may use the series as part of
course requirements.

. State education agencies and/or other qualificd agencies
may provide continuing education credits or equivalent for
participation in the series.

« Local and state education agencies may provide Leader-
ship/Management \cademy Workshops, study groups,
and/or other workshops using the video series.

« Your school may provide school credits/career advancement
for participation.

page 51

]
~ N
2




REFERENCES AND RESOURCES

Bibliography
Video Sources

Presenters’ Biographical Information

Regional Resources




Bibliography

American Association for the Advancement of Science. (1989). Science for all Americans, Project 2061.
Washington, DC: Author.

Anderson, R. C., Hiebert, E. H., Scott, J. A., & Wilkinson, I. A. G. (1985). Becoming a nation of readers: The
Report of the Commission ongadmg Urbana, [L: University of Ilinois.

Amento, B. J. (1986). Research on teaching social studies. [n M. C. Wittrock (Ed.), Handbook of research on teach-
ing (3rd ed.) (pp. 942-951). New York: Macmillan Publishing Co.

Armento, B. J. (in press). Changmg conceptions of research on teaching social studies. Handbook of research on

teaching and learning social studies. New York: Macmillan Publishing Co.
Banks, J. A. (1977). Teaching strategies for the social studies (2nd ed.). Reading, MA: Addison-Wesley.
Banks, J. A. (1979). Teaching strategies for ethnic studies (2nd ed.). Boston: Allyn and Bacon.
Banks, J. A. (1981). Multisthnic education: Theory and practice. Boston: Allyn and Bacon.

Banks, J. A. (1983). Multiethnic education and the quest for equality. Phi Delta Kappan, 64, 582-585.
Banks, J. A. (1988). Education, citizenship, and cultural options. Education and Society, 19-22.

Bybee R. W, Buchwald C E., Cnssman S Hell D.R, Kuerbls,P I, Matsumoto (O &McInemey,J D. (1989).

dover, MA: Natxonal Center for Improvmg Scnence Educauon

Campbell, P. F., & Fey, J. T. (1988). New goals for school mathematics. In R.S. Brandt (Ed.), Content of the cur-
riculum (pp. 53- 73) Alexandria, VA: Association for Supervision and Curriculum Development.

Cook, D. (Ed.). (1989). Strategic learning in the content areas. Madison, WI: Wisconsin Department of Public In-

struction.

The English Coatition Conference. (1989). The English Coalition Conference: Assumptions, aims, and recomnien-
datigns of the elementary strand (Brochure). Urbana, [L: National Council of Teachers of English.

The English Coalition Conference. (1989). The English Coalition Confererce: Assumptions, aims, and recommen-
dation of the secondary strand (Brochure). Urbana, IL: National Council of Teachers of English.

Fleming, R. (1989). Literacy for a technological age. Science Education, 73, 391-404.
Gillings, R. (1982). Mathematics in the time of the pharaohs. Mineola, NY: Dover.
Jacobs, H. H. (Ed.). (1989). Interdisciplinary curriculum: Design and implementation. Alexandria, VA: Associa-

tion for Supervision and Curriculum Development.

Jones, B. F., Palincsar, A. S., Ogle, D. S., & Carr, E. G. (1987). Strategic teaching and learning: Cognitive instruc-
tion in the content areas. Alexandria, VA: Association for Supervision and Curn ilum Development.

Kobrin, D., Moser., A., & Rudman, B. (1988). Is a new U.S. history curriculum possible? A progress report on the

pilot project at Hope Essential. The Teacher’s Joumal, 1(1), 15-21. (Available from Education Department,
Brown University, Box 1938, Providence, RI 02912).

page 53




Michigan Department of Education, K-i2 Science Objectives Steering Committee. (1989). New directions for
science education in Michigan: State objectives for K-12 science. Lansing, MI: Michigan Department of Educa-

tion.

National Commission on Social Studies in the Schools. (1989). C}mg_aﬂm_e._SQ_QmLsmdms_fouhL.lm
tury. 2. A repor of the curriculum task force of the National Commission on Social Studies in the Schools
Washington, DC: Author.

Natioaal Council of Supervisors of Mathematics (1989, May). Essential mathematics for the rwenty-ﬁrst century:
The position of the National Council of Supervisors of Mathematics. Arithmetic Teacher, pp. 27-29.

National Council of Teachers of Mathematics. (1989). Curriculum and eyaluation standards for school mathematics.
Reston, VA: Author.

National Council of Teachers of Mathematics. Rhind mathematical papyrus (Classics in Mathematics Education
Ser.: Vol. 8). (1979). Reston, VA: Author.

National Research Council. (1989). Everybody counts: A report to she nation on the future of mathematics educa-

tion. Washington, DC: National Academy Press.
Natoli, S. J. (Ed.). (1989). [Entire issue]. Social Education, 33(6).

Newmann, F. M. (1988). Can depth replace coverage in the high school curriculum? Phi Delta Kappan, 69, 345-
348.

Newmann, F. M. (1989). The re eli
nary results in bigh school social studies. Madxson WI: Nauvnal Center on Effecnve Secondary Schools

Newmann, F. M. (in press). Higher order thinking in the teaching of social studies: Connections between theory

and practice. In D. Perkins, J. Segal, & J. Voss (Eds.), Informal reasoning and education. Hillsdale, NJ:

Lawrence Erlbaum Associates.

Palincsar, A. S., & Brown, A. L. (1984). Reciprocal teachiny, of comprehension-fostering and comprehension-

monitoring activities. Cognition and Instruction, 1(2), 11 7-175.
Resnick, L. B., & Klopfer, L. E. (Eds.). (1989). Toward the thinking curriculum: Current cognitive research.

Alexandria, VA: Association for Supervision and Curriculum Development.

Romberg, T. A. (1985). Toward effective schooling: The IGE experience. Washington, DC: University Press ot
America.

Romberg, T. A. (1988). i 5
of changes (CPRE Research Report Series RR~007) New Brunswick, NJ: Center for Policy Research in Educa-
tion, Rutgers State University.

Romberg. T. A., & Collis, K. F. (1983). Learning to add and subtract. Journal for Research in Mathematics Educa-
tion (Research Monograph No. 2). Reston, VA: National Council of Teachers of Mathematics.

Stevenson, R. B. (in press). Engagement and cognitive challenge in social studies curriculum: A study of student
perspective.

Thelen, J. N. (1983). Graphic organizers for relating reader’s prior knowledge to new knowiedge in texts. In H.

Singer & T. Bean (Eds.), Leamning from text: Explanation and strategies (92-106). California: University of

California and California State University.




Thelen, J. N. (1984). Improving reading in science (2ad ed.). Newark, DE: International Reading Association.
Thelen, J. N. (1986). Vocabulary instruction and meaningful learning. Journal of Reading, 29, 603-609.
Van Sertima, [. (1983). Blacks in science: Ancientand modem. New Brunswick, NJ: Transaction Books.

White, M. A. (1987). Information and imagery education. In M. A. White (Ed.). What curriculum for an informa-
tion age? (pp. 41-60). Hillsdale, NJ: Lawrence Erlbaum Associates.

Erratum for Guidebook I: The following reference should have; been included in the Bibliography:

McCall, C. (1989). Young children generate philosophical ideas. Thinking: The Journal of Philosophy for
Children. 8(2), 22-41.

~

Video Sources

Mathematics This videotape was developed and copyrighted by KET, The Ken-
tucky Network, Suite 213, 2230 Richmond Ro: 4, Lexington, KY
40502. Reproduced with permission of The Kentucky Network.

Science Magnetic Moments in Science Teaching was produced by the Na-
tional Science Teachers Association, 1742 Connecticut Avenue,
NW, Washington, DC 20009. Reproduced with permission of the
National Science Teachers Association.

Social Studies This videotape was developed and copyrighted by the National
Council for the Social Studies, 3501 Newark Street, NW,
Washington, DC 20016, and broadcast on the Learning Channel
(1989). Reproduced with permission of the National Council for
the Social Studies.

Multicultural This videotape was developed and copyrighted by NCREL (1990).

Technical This videotape was developed and copyrighted by the College As-
sociation at Utica/Rome, Inc., Center for Training and Professional
Development, Marcy Campus, P. O. 3050, Utica, NY 13504-3050
(1989). Reproduced with permission of Mary Alice White and the
College Association at Utica/Rome, Inc.
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Presenters’ Biographical Information

Beverly J. Armenio

James A. Banks

Beverly J. Armento is Professor of Social Studies Education and
Director of the Center for Business and Economic Education at
Georgia State University, Atlanta, Georgia. She holds degrees
from Indiana University, Purdue University, and Paterson State
College in New Jersey and has taught social studies at precollege
and college levels over the last 25 years. Her numerous publica-
tions include a chapter on “Research on Teaching Social Studies”
in the Handbook of Research on Teaching, Third Edition; and a
chapter on “New Conceptions in the Research on Teaching Social
Studies” in the Handbook of Research on Teaching and Learning
in the Social Studies, to be published in 1991 by Macmillan.
Professor Armento has served as presideat of the National Associa-
tion of Economic Educators and was named Alump: Distinguished
Professor of GSU’s College of Education in 1985. She is current-
ly studying the ways children think about economic ideas and the
alternative ways effective social studies teachers help students con-
struct knowledge.

James A. Bank; *< Professor of Education at the University of
Washington, S-attle. He is a former Chairman of Curriculum and
Instruction and a past president of the National Council for the So-
cial Studies. Professor Banks is a specialist in social studies educa-
tion and muiticultural education and has written over 90 articles in
these fields. He has contributed to joumals such as Phi Delta Kap-
pan, School Review, Educational Leadership, and the Elementary
School Journal. His books include Teaching Strategies for Eth-
nic Studies, Multiethnic Education: Theory and Practice, Teach-
ing Strategies for the Social Studies, and (with Cherry A. McGee
Banks), Multicultural Education: Issues and Perspectives. Profes-
sor Banks was named a Distinguished Scholar/Researcher on
Minority Education by the American Educational Research As-
sociation in 1986.
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Alice J. Moses

Thomas A. Romberg

Alice J. Moses is Program Director, Instructional Materials
Development, the National Science Foundation. Dr. Moses has
taught in elementary schools in Asbury Park, New Jersey, and
Philadelphia, and at the University of ClL.cago Laboratory
Schools. She has also served as summer schoot principal in
Chicago Laboratory Schools (Nursery - 12). She has directed and
participated in panels and workshops on science education in the
United States and in other countries. She is a co-designer of the
“Touch and Tell” educational game, and co-author of Heath
Science (K-6). Dr. Moses has received many science education
awards, including the Ov*standing Contributions to Council of
Elementary Science International Award, Excellence in Elemen-
tary Science Award, Master Teacher Award from the University of
Chicago Laboratory Schools, the Illinois Science Teachers’
Achievement Award, and the National Science Foundation Sus-
tained Superior Performance Award. She is listed among more
than 100 historical and contemporary black achievers i~ a touring
exhibit developed by Chicago’s Museum of Science and Industry
and is in Who’s Who Among Black Educators.

Thomas A. Romberg is a Professor of Curriculum and Instruction
at the University of Wisconsin-Madison, and Director of the Na-
tional Center for Research in Mathematical Sciences Education for
the Department of Education. He has a long history of involve-
ment with mathematics curriculum reform. His research has
focused on two areas: young children’s learning of initial mathe-
matical concepts (best reflected in the Journal for Research in
Mathematics Education monograph, “Learning to Add and Sub-
tract”), and in methods of evaluating beth students and programs
(best reflected in the book, Toward Effeciive Schooling: The IGE
Experience). In addition, an article that characterized his commit-~
ment to integrating research on teaching, curriculum, and student
thinking, “Research on Teaching, and Learning Mathematics:
Two Discipliues of Scientific Inquiry,” was selected by the
American Educational Research Association as the best review of
research in 1987.
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Judith Thelen

Judith Thelen is a Professor of Education at Frostbuiz State
University, Maryland. Professor Thelen is on the Editorial Ad-
visory Board for Learning magazine and is Editor of Ignite, a pub-
lication of Newsweek magazine. She has served as a coasultant
for Staff Development Workshops in Reading in states from every
section of the United States and the Department of Defense De-
pendent Schools. She has met twice with Barbara Bush at the
White House on literacy and testified before a subcommittee of the
Congress on the Simon Literacy Bill. Professor Thelen has
authored nume:ous articles, books, and book chapters with an em-
phasis on reading in the content area- In May 1989 she was in-
stalled as vice-president-elect of the international Reading
Association, an association of 90,000 members from 95 national
affiliates. 'n May 1991 Professor Thelen will become president of
that organization.
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Regional Resources

. Jape riange, Director

Classroom Instruction Program
Appalachia Educational Laboratory
1031 Quarrier Street

P.0. Box 1348

Charleston, WV 25325.

(304) 347-0411

. Stanley Chow

Inter- Laboratory Collaboration
Far West Laboratory

1855 Folsom Street

San Francisco, CA 94103
(415) 565-3000

. Larry Hutchins, Executive Director

Mid-continent Regional Educational Laboratory
12500 E. Liff, Suite 201

Aurora, CO 80014

(303) 337-0990

. Beau Fly Jones, Program Director

North Central Recional Educational Laboratory
295 Emroy

Elmhurst, IL 60126

(708) 941-7677

. Janet M. Phlegar

The Regional Laboratory for Educational Improvement
of the Northeast and Islands

300 Brickstone Square, Suite 900

Andover, MA 01810

(508) 470-108.>

. Rex W. Hagans

Director of Planning and Scrvice Coordination
Northwest Regional Educational Laboratory
101 S.W. Main Street

Suite 500

Portland, OR 97204

{503) 275-9543

. Peirce Hammond, Deputy Director
Southeastern Educational Improvement Laboratory

200 Park, Suite 200

P.O. Box 12748

Rescarch Triangle Park, NC 27709
(919) 549-8216

8. Preston Kronkosky, Executive Director

Southwest Educational Development Laboratory
211 East Seventh Street

Austin, TX 78701

(512) 476-6861

9. John E. Hopkins, Executive Director

Research for Better Schools, Inc.
444 N, Third Street

Philadelphia, PA 19123
(215)574-9300, ext . 201




ORDER FORM

For ordering items below, please send check or purchase order along with order form to:

NCREL Publications Department

295 Emroy Avenue
Elmhurst, [L 60126 "
$10.00 HST-703 Dimensions of Thinking: A Framework for Curriculum and
Instruction, 1988. Robert J. Marzano, Ronald S. Brandt,
Carolyn Sue Hughes, Beau Fly Jones, Barbara Z. Presseisen,
Stuart C. Rankin, and Charles Suhor.
$10.00 HST-705 Strategic Teaching and Learning: Cognitive Instruction in the
Content Areas, 1987. Beau Fly Jones, Annemarie Sullivan
Palincsar, Donna Sederburg Ogle, and Eileen Glynn Carr.
Free VTC-101 Video Teleconferencing: A Potentially Powerful Vehicle for
Staff Development, 1987, article by Beau Fly Jones.
$6.00 TC-109 Managing Instruction for Equity and Excellence (Facilitator’s

Manual), 1989. Beau Fly Jones (Editor).

*0-8058-0346-7 Dimensions of Thinking and Cognitive Instruction
Beau Fly Jones and Loma Idol.

*0-8058-0364-5 [LEducational Values, Cognitive Instruction: Implications for Reform
Lorna Ido! and Beau Fly Jones.

* For pricing and ordering information, contact Customer Service, Lawrence Erlbaum, 365 Broadway,
Hillsdale, NJ (7642, (201) 666-4110.

For ordering items below, please send check or purchase order along with order form to:

Zaner-Bloser, Inc. Customer Service: (800) 421-3018

1459 King Avenue 8:00 AM to 4:30 PM EST

P. O. Box 16764 Fax: (614) 486-5305

Columbus, OH 43216-6764

$5.50 + shipping Restructuring to Promote Learning in America’s Schools: A Guidebook (Bound)
(Please specify Guidebook 1 or 2.)

$15.00 + shipping Restructuring to Promote Learning in America’s Schools:

each volume Selected Readings (Volumes [ & IT)

Transcripts of the video conferences can be ordered for $6.00 each from:

|

\

Smith Business Automation School |

Transcript Services Department |

1313 East Sibley Ave.
Dolton, IL 60419
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conferencas.

p.m., EST.

NORTH CENTRAL REGIONAL
EDUCATIONAL LABORATORY

295 Emroy Avenue
E!mhurst, IL 60126

The

Selected Readings
Regional Educational Laboratory (NC

[FAX:

SELECTED READINGS FOR

Restructuring to Promote Learning in America’s Schools

in !

Readings provide video conference participaats,
America’s schools, with a research base locased
learning that drives curriculum, instruction, and assessment.

To order, mail the card below or phone Zaner-Bloser, Inc.,

(618) 486-5305)}

Zaner-Bloser,

is a seaier of nine 2-hour video

is a collection of articles compileu by the North Central
REL) for the video series.

and others interested in reconceplqa_!izing
on the heart of schooling: the vision of

at (800) 421-3018, 8:00 a.m. - 4:30

Inc.

Customer Service
1459 King Avenue

P.O. Box 1674
Columbus, OH

43216-6764
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Restructuring to Promote Learning in America’s Schools
SELECTED READINGS

Volume I ccntains:

INTRODUCTION

Educatiopal Restructuning and School
Improiement - Hunter Moorman and John
Egemerer

The Importance of Restructuring (o
Promote Learning - Beau Flv Jones

An [deascape for Education: What
Futunists Recommend : Steve Benjamin

THE NEW DEFINITION OF LEARNING

Learming and Thinking - Beau Fiv Jones.
Annemarte Sullivan Palincsar. Donna
Sederburg Ogle, and Eiieen Glyan Carr

The Educational Challenge of the
Amencan Economy - Sue E. Berryman

Language Development and Observauon
of the Local Environment: First Steps tn
Providing Prnimary-School Science
Education f{or Mon-Dominant Groups -
Lillian Weber and Huber: Dyast

The Culuvanon of Reasoming Through
Philosophy - Matthew Lipman

Toward the Thinking Curniculum: An
Overview - Lauren B. Resmick and Leopoid
E. Klopfer

THE THINKING CURRICULUM: NEW
LEARNING AGENDAS IN SCHOOLS

Educatinn. Citizenship. and Cultural
Opuions - James A. Banks

What is Reading? - Comnussion on Reading

Principles for an Elementary Mathematics
Program {or thc 1990s - Thomas .
Romberg

Assess All Five Domains of Science -
Robert E. Yager

Essentials of Social Studies - National
Council of Social Studies

THE COLLABORATIVE CLASSROOM:
RECONNECTING TEACHERS AND
LEARNERS

Research Currents: A Lot of Talk About
Nothing - Siurley Brice Heath

Some Key Issues in Teaching Latino
Stuc nts - Lws C. Moll

Interactive Teaching to Promote
Independent Learming from Text -
Annemarie Sullivan Palincsar and Ann L.
Brown

MULTIDIMENSIONAL ASSESSMENT:
STRATEGIES FOR SCHOOLS

Beyond the 1Q: Educauon and Human
Development - Howard Gardner

Teaching to the {Authenuic) Test - Grant
Wiggins

Portfolio Assessment: Sampling Student
Work - Denme Palmer Wolf

Issues 1n Special Education - Ricirard
Figueroa and Christine .Amato

Volume .II. addressing Schools as Learning Communities; Many Roads to Fundamental
Reform: Getting Started: Many Roads to Fundamental Reform: Continuing to Grow:
The Meaning of Staff Development i1n the 21st Century; and Recoumecting Students at

Risk to the Learning Process. will be availaole

in April 1990,

eSS

RESTRUCTURING TO PROMOTE LEARNING

IN AMERICA'S SCHOOLS:

SELECTED READINGS

To expedite shipping, use this card to indicate gquanuity and provide purchase order number

(Purchase order can be mailed later.)

Or if you prefer. enclose purchase order with this
form in an envelope and mail to audress on reverse side.

Shipping charges will be added.

Qua .any Toial @ S15ea. Purchase Order #
(Shipping extra)

Volume | S
Volume [ N —
{back order)

Name Title

Institution

Compliete street mailing address

City State e ZIP
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